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M'Jehailmr, 3‘ t-! a.n:l V‘avef, Yo A,

S In cm of the a.uthors' pnviwa nmm;cmw. s ntbod

9! diplwvlborh acid and 1ts Zecivabives Las Loss described (1),
" of these derivatives and the Zesire to firther estadlish (confirm)

‘ ‘m the 1iterature data pertafning %0 otier dlarylborie scidg bhave
Authou tn undcrtakQ m synth»siu cr( adfntioml. l-bcn o{ t}u [

S m touoving prrparatio“i vexq undtrtakm vith mcéeopl udnqpiﬂvl,
41 -p-dromphenyl and d1-p-chlorphenyl borie acids,  Isobutyl. esters pf tbe

naned 4¢i4a vers obtained (n 40538 of thecretical yteld, as well W

“esterd’ of the corresponding moncaryl boris acids, from the produc

action of tvo equivalents of aryl migsesium dromjdes with one egi

ipcbutyY borate. These réacilcrs wors carried oud under couuti'

-yutheoit of 1.sobutyl euter of ‘lfphr-uyl bort3 icid (l)n L

ero?-v -} P—P‘l’tal'r'} 3431(’65& -4
R m charscteristta Teopiety of Wu synthuim nwt
N 'acidl it tl'eir slability with respech t0 water apd dilute minerel
7 Their second characteristis 1s treir high soludbilily ia -umi»
. tho connq;ant romtion of e .sal 8 of diu,yli»but.oq boﬂp e

[Aran(on) - 1 - C'f'“'g) '5-! : ﬁ‘,?’ . Lo b ‘(; : i
o7 Meating e vated aalut.m of sach salts, ebuum, from the st

: esterl of 4larylbérig scils with apievas alvalt setal snd aliall e

| Feslis i saponification of tus a.}.k,xy group 1.1 thd nnim vu.l

. !omucn of salts of d.ia.qlbcdo 201y

[Arab(oni.t-w.m ¥ was(on).l u- * t-cm.ox

CTU Y 'Mus the barfus salts of dlaryltor1d Neids bre cantly ob ‘
ii.mct tréatment ot disql‘.)oric acid -rith :at.u ;ted nter w;utio‘

. droxido.‘ :

St » this case, a,gumtl,y he 55318 Aalon saponiticstic; \ tiou ﬂrnt
i-’-toml the calt of ttiarylisv butoy boris scld, Lut the ntd.im m '3 futor d\.c '
to lpv £oJudility of barica ralu of iiaryl*c 712 acide. : . ‘ :

. ;.‘xa csters ot 1} irrxh*:rul acd 41 pw‘bmnphequ.'boria seidy b.loo v;mt.’
3

Nt ee.oi]y with agaeud st comitg wamiia salts of corres [Ml.rylbori‘d; St
‘seldpy’ 'ﬂ:h ‘steﬂ 2t di Speenlorn "’Myl b srio a2i4 18 1a this cess ? exceptiont

. i
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’1 ii_jii‘ ;ot lfcht.oq’by'aqq’;u mmu cran upon huti.a;. Bl
B The d.luir:;ﬁorfic;a'eid:adtq of ih_c ;@erﬁi {]oml«t
S el e !
 vhese e, 8y By W, e 4-Croly - P B0y, p-1CuR)
Cea soldificatiod are trmfomﬂ into aotdsr. .
el e s 5 — AraB(08) + ecd + 208

LA .

ps .
borte

rislds aa s0id vhick corresponds, fros anaiysis, to the

. The salte of the 41 - ot caphtgl and 48-p-brimpbenjl borie ma:_{nu;
o7 the corTesponding diaryldoris acids, vhile the salt of df.p.c o b Porfe seid
Ny ch}:mhdvl borfs acid, as vas already reported (1) ia the cese of

! ¥

S I8 contrast to diphemylboris acid, the otber diaryl boris asids, chbtained
- by the suthors, &0 ood form anlydrides om heating i vacius, fastesd monoaryl dorie
.- 80148 are formed upom 10ss of one aryl radical. The 1408 may de obtaingd by
_tr:ztaut vith thionyl chloride as shova {n as example vith 44.4 aaphthyDoris PR
. . (A-C200r)aB(0B) + 00g —) (A -CioBr)ad = 0 « B o [(AO1lr)y AL
S ~« Jo conelusfon 1% 18 vell 1o pause and consides the ts, available ia
the litersture, pertaining to the diaxylboris actds:  napl '
. YAg recently o‘tun,od by Latainger (2) and his oo.workers fr
.. of 1%s antncethyl ester, As to the .p- '
| . borie seids, descrided by Kialg aad Scharicdeck (3) nad
Lo i exsmination of the methods of thelir preparation, ss uped : '
" roas %o dodd (£ the above nenticned acids vers actually . Kafgend =
- Scharinbeck aod later Melnikoff used the resctios of oqinolar| quantities of myl
magresium bromide and tributyl Borate for preparation of the o mo?omeapamdl
After vorking up the reaction protuct with dtlute xioeral seid|and {sclatios of Lo
! vhe moncaryl borie scid by-products the residus, under these $ions, conld as |
Tt ::.:u ocateln the unsaponifisd sster cf the diaryldorie seld and not the fioe a0id
L KSelg and Scharinbeck detarminod the meltirg poiad of 41-p-Sromopheayl
P aeid to be 11),0 vhile 18 roeality 14 melts at 91°C. T dats of Malnixoff, of al .
C show the u-p-eb.ioropbwl boria acid 1o have the foll oestion (CLCN,)s
L B(ON); wAile in reality its compositica 1s (CLCeX, )aB(0H). R R

T T Moreoyer, Melatkoff, o al errunscusly shovs that ¢
- aolar pantities of -ch!.oropbwl magnesiug dromide vith tr
" tbe di-p-chlorcpbenyl borig seid vith & 17¢ yield together vi
.. (A58 of theoretical) of the movo p-chlorophanyl boris scid.
work, ve found tlab under the above stated conditicns caly the
i boris seid s obtained and that no eater of 41-p-chloropbeny}

*
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; m ggta‘ of di.h»mpht}qlborie lei@.

To & 1 wolar cthu-bemmo iolutioa of 0.5 nole br.\rmyhtbthmi
‘bmnido 3siatetned (a the -20 10 -30°C Lemperature range, .m moles (52 m
Lot tritschutyl borste, dissolved in 50 ml of dry sther, added vith hmxn
" nechantcal agitation in & period of 1§ mimtes, Upoa ca-,p stion of additios of |
Dorate ester, the resction temperaturs is lovered to the - a to -73°0 Mmhﬂ

- range and the agitatica of the reaction nass {8 continued for & period of 6 - T hre.
-+ - B0 pexb Sag. tha react{on products are treated with 350 ml of 5‘ 3«-1. uid. ;

v lllflh.
mocm -uauy

- carefally | Mwitl

- The ether-Destens layer {s separsted ¥, the viter” sodity
sther,  The comdined ether-Venzene extracts are dried over
- The ether-dentene 16 the resoved by d.i-unatiou. he
;-uqu residue upon ddlution with 50 a) of Leopentans
ma. 50 reaction residue was thes filtered and muckéd
‘ tane and thes dried under vacvus.’ Yield V.5 grams
: 1 trl ester of u.Awmm boria el ulung poind
liutioa fros » tama). ‘ \

; foord. f;oaseo,amnélg;smlgn 32’\
c-xe. m Caalaydd  $r 08322 '

T {sopeatans f11trates aftetresoval of the §
listulnim 15 esterifiod vith fscbutyl alcohol, Tea
of “i»htyl nht ot 14. -uwt‘v). barh aciq aro oﬁt&inol,
m ‘C’ L9717

hu nl.mt

B ek

& .
cuu fol (c,ol,)s(oc.;.).m::’ c{ . { ‘ ,70" ’ 1‘

- Tbe lactutyl eater of u A-m 1 ‘ooric uu 0 . oolwim
hﬁv slightly »mmf:tu
0. uuyb-m orter

Iiu n)-hnco; oasily soluble. in dengens and chloroform,
~ etroleum ether and methyl alcohol, and {nsoludle ia 13
of A -naphthyl borie acid (s a'colorless 1iquid, Upca sctios of o

it metature, 1315 watly tytrolyied, libereting the o-oaphuipl boels uu. ‘.

' '. t 1b sLRY:

| Ten gons ot uobum ster of 1. d-n-pht)ql Vot

20 al of methyl alcobol, 19 al of 304 squeous amonis sre vith high agits.
$icm. K olear solud{ce 18 produced nomentarily, after wvhich colorlese erystalline
“mutatance 1s formed. After balf houpr mhtioa thé crystalls are Piltered and
* sucked &7, mm with methyl alcobol and dried under vecuius ustil constaat

- v.isht. tiold 9.83 grams of tLe emmonium sald of 4i. A.naphtiyl dorie amid,

emtug yr.zt' redical, m.p. 105-107°0. After rec
hv tlcobol, sald mm a8 lot- 103'0. S

¢ '
' mc. m t(caom.l(onm llq $: cig’;;. ;311; m

; w0 e umiun ult of d1. prﬂvlbo:ic seid m
\ ca-wwnl, qite soluble in btnuu and ia hod uﬂvl alcoh

l ¥
coiorlm or

18 00ld sethyl alcolol, and idioluble {n vater, In tbe air| 1% is raphi
mmm; ity mmim of wmals and napllthlm ad thras the e ACS
i ,":"";' "_-‘l!,
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dorts seid, o AFRUEEE ) |

MoAoaphtiglbortosetd, o L

SO M9 grems of the amonium salg of 41 .4 -napbthyl bpris scid are mixed - -
18 50 ml of dfethylether, To the aixture $ ml of 6f Erdrochibris scid ars sdded .
1 with intensive nﬁ't-qtiol wvith the resultirg reaction aixture oing acid to Oomge !
. Fod,  The ether Iayer is separated ous, while the vater layer|is extracted ber
WAt dietlyl ether, The comdired ether axtracts are thea: vac detilied 89 ¢ .
 Tomove stler, after which the restdus is Leated to (0°G for 10-13 mimutes. ®e
- reactiom produch (the residus) 1s then dissolved in & minimusamcunh of &ry bentese:
. and thes gtocipthtu b by addition of 10 al of lsopeatans.| 3.1% g of =
¢ Al=A-napbtlyl Borid acid are obiafned, represantirg 71.7% of| theoretical yleld;
nelting poiad 115-118°0, - After recrystallizatioa fros lpum ether, the pure -
A1~ -sapthyd Dorie aold vas found to nelt ob 11V.5.118%, - | . (o

L Foud 41 0 8M63, Bh.905 £ 3.26, 5,50 3 3.9, $.97
. NC. Lo Caoll1ghd ;t 03’.11' ‘ ¢ n,;,f ”‘ ,.3;' g

}
s ol e AR kB et A B WA v it W ettt it |

P S

UL The A Acoaghil, b;ric_ scd 1 s colorless crp "
..+ TeMitly soludle 18 benssas, very slightly sclyble ia eiber, ifs
C .- Instesd, oo of tDe naphthyl groups 18 splid off as naphibal
e _”ﬂ’_‘zlﬂ’lt‘obtas,pﬂ.~ (VIS I8 OROL otk .

| MeApaphtiy) borts sotd anirdrite. PRI TR

S w0 gread of df.Azaphthyl boria asid i ) dissolved 1a 5 al of Wiceyl
I . chlorids and the soluytios refiuxed for 2 Youss, g: th oride 1g them = .
o pemoved 1% vecuws, the residie is recryatallized from the de whey - 1
1 sixture, 1.9 grans (78 percend of theorvtical yield) of the dt-e- borfa
1. ~0id anhydride are cbtained; neltirg point 190.192°0. ‘

T RS e Pound  $1 CjoH, 91,80, 91.96; B b 2%
S faled for (CaoBy)aDOB(Cioy )s $1 Ciofy 52,98 RN
S his adlgdride 1s a oilcrless, orystallize sbstance,

- #oludle s Bentens and 1rnsoludle 1 eltber petroleun ether op |

B e ianie i T A

U

N A ey

i ' p-b 1 borie acids

Doonlds, propared o7 oo mothod tacmreson o) Soiet (o8 £ 0rm
) prepared by 9 L scribed by s . 0.
Dorate, (19soLvod th 100 b of sbaolute sther; are sdded vith
o agitarion {a the -30 to 60°0 temparature targe vithIR 8 pact
R resuliirg resction sass s than furtdes agitatet for
S eT8%0 temparature rengts  The reacticm products are thes tres
it ydrochlonde sefd THe residue, after etbep ramoval, 18 est
o iechbutyl alcobol mnd fractionsted in vacuus from 8 rsen 1)
L Sy adteogm, - The diatidlate 18 cbtatned as tvo fractions, 11
0 bemperebage range, thé decond 1o the 158-16h¢ range, Yoth ad
Soul o n Vpom furber fracticstion, 33 srans (378 of theoreticdl yield
SRR - 4 u;z—bx 1 bords aeid, 2.p, 161-165°C a8 | = ¥g, and
S theorediead yleld g’mmm ostor of p-brumopbmyl borie

i N N

¥

o
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e s $Brf' 3. 601:6 ) AR
AT T rnrc;m.n(oc,n.) ;: ! 53’79 ) " e

o Yound
: ?‘ cm,_. tor (BrC.m. 3(0@!.)3 $1 BrigHy 59

. " cuc. for ((Brc.n.)a)(on).l n!. $1 Becory 83.23)

. 10;:‘ crystalline substance, soluble ia ethyl and ethyd ntooho ) -n

S (5,63 ) of 0.85) atar vhich the vater is slcwly resoved uader
10" temperature range, in the szAll sviep of aitroged. The re

Cllh fOI [(Btcg&)aml)zllf ’t Brcg

= guantitatively.

: m-g-bgmg boric Acig. : o ‘i‘

S with sther, alter which etber 1s removed by vacuum svaporstion. | The reside 18

 Cale. ftor cumosr. $1 glah

‘.-_‘5-:»7: '

§: Brc.n. faén ¥. 81: ! 3 g “5

‘ The {sctuty) ester of di-pmmmphm;l' borte ch u L colorless, nr’r
vim:m liquid substance that sluvly "cets® upoR 8 irg b
IS 18 poludle {a mos¥ of organis solvents and {s slovly &eccapohed 18 the nu-. :
The ditscbutyl ester of p;bromophanyl boris scid {s & colorless u@u mel 15

B upiuy uponiﬂed in tbo air fominq y-brampb&;l boria MM. £

I
;

: as o: uomy:. ater of di-p—'b hayl bori seld are -mc e
: ﬂth 5al ot vater solution of ammonia, m remliing crystaliine molythtu P
is f1ltered, sucked @ry, washed vith vater and drisd {a vacwum ocnstent nim.
1.85 grans of tte eamonium 8l of &1-p-bromophenyl boris seid qre ob
(a. ;. 133-135°¢). s represents 57.34 of theorstical ;mc. Atter mmmu.
- u cnfrmbuwu, thcup. m rmuanuln 135‘0.,‘ T L

% BregH, 83.59, 83. ka; ) z.

 The amoaius aali of M-p-bmpbwl borie seid ln . co.lorlcu od°l'- :
10 {a beueao, insoluble ia i-opentu.o. .

io u-—‘b bl

1 borie aoid, EER '

i l.a} gazs of ho‘wtyl sster of di—p»bm bort
DOIM in the equivaleat quaatity of & vater solutiog of potua

ocnsists of colorless crystals, | Aftar rocrn 1.-.;&1« tm ® m—lﬂhml.‘, 1
uxhu:t, 0.3 srm of product &n obtain uu . . k :‘~

src.? rass, 7361;12.;;,271&96%; 9e :

l
The potassium sals of furp-bromophwl boric uu is. ”1“)10 1
vates ani alcobols, fnsoluble i bunzecs, petrolaum sther or § Lane,

treatnent vith ulutc ni.nern. aeiu, the di-y—'bmopbwl borlc 14 fs regmtod }

" 1,65 grana of tve ammiun sald of u—t»brmhwi bobte setd are® |
treated vith dtluted hydrochloris acid, The reachios profued is| thes sxtracted

dssolved 1a & sxall quaatity of fsopentane, 1.30 grams (06¢ of| theoresical ylerd) <

of &1-p-branophenyl doria acid aré cbiafnsd, - Aftes recryst !zﬂim frau Mrol. ,
t{or, the mltm point vas found to be 90- 91' R "

Touad  $1 @ %2.61, k2.69; m ay, 2 7)) . 18, ; |7 u’m:&, ‘57.10. :
B3.18 . Bebr0y .

_ ' » -i‘_n M e
a . i Qo B B - '
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: . phenyl Dorie dcid. N :
. Barius sald of A8-p-eNlcrophenyl borts acid.
st of SpNombarl betnaett,
.. . 3.T3 grams of tscbutyl ester of 41-p.chlofophanyl dog
~ for 5-10 minutes vith 15 al of 4 saturated solution (a$% room ¢

SO ;. tarius hydroxide. e volumious; flocculsnd pracipitate, vhieh forms after & fov
F o micutes, 18 filteréd off;, sucksd dry, vashed with vater and drisé to coratand

. The d1-p-bromophenyl ’c-or,iqt‘ecui 1s%s c-;"l-sx‘-lea‘%p‘, ékysmiiné;tubotucb ‘readdly
soluble 13 alcobols and fa tanzene, slightly soludble is petroleun ctﬁq‘, insoludle - .
"~ 1m {sopeatane. I% may also be oblaiced upon acldification off the potassium pals, - -

e as meationed previcusly. 0.689 grnas of potaspivm sald yteld
upon acidificasioa with dlute hydrochlorte. | R

CI-RDP80T0026AOO5600‘I 0002-7

i

|

HR R
AR

| : 1

4 . ¢ k et

\TE0 grans of seid -

Vet Iscbutyl Lutg_l; of di-g-éhlombbia:i;l borte sctd,

“evmnas T 81 molar ether solution of 0.6 moles of p-chlo
broatds, “mafhita a2 ta- the -30% {0 A£JC tamporature rangs, 0.
y d ; dry ethe#, are adied »
one half bour with {ntansive nechanical agitationi The resctjos mixturs 1g thed. PN
further cooled 1o 70 44 -75°C ani agitated for a period of 819 hours, Ow the
pext’ day the reaction products are treated vith 350 =l of 3 prcont hytrochlorie
acld, e residue, after remcval of cther 1s estariffed gth
~ - lcobol aod after removal of excess alcohol by dlstillation, 18 4iss4110d
" repidly from the Claysen flask in & streas of dry nitroges.

ilobutyi borate, dissclved fn 100 m1 of

¢ obtainod as tvo separate frastions:

e chloropbenyl borfs #4014 are cbtained at 130-135°C (1 mm Ag)y
_ Fopreseats M0 percent of theoratical yield . Also AT srams of
' Prchloropbenyl bords acid are obtained ad 93.95° (1 g,

seating 258 of theoretfcal yleld,

organis solveats, IV is {nstan

beyl mhgneetun
moles of tri. - ¥
ithin & period of ¢

23 ml of {acbuty} .

, resstion cte .
The 70-145°C fracty
g, of 1sctutyl leater of 4.9,
. l.l*l‘-f: ﬁi‘ Do
scbutyl ester of
1.0031, repge.

[

I

VL ipound L $ic10eN n.s&;n.éji' .38, :.lﬁi'cr.aj.’n‘-;a;ﬂ.jjfﬂ e
| oun tor euplong) SaGE £ 3.5 23 PR
S i ’ . H o
| L Cale. for (C1CeR)B(0CT, ) ;:c;c,n: M.53

vt 2 Iachatyk ester of 44 -chlorophdnyl boris scid is o lorless; highly
- viscous 1iquid, I8 {8 Lmmiscidle with vater, miscible vith o )
o solveats. IV {s rapidly deconposad ia the als. e AUischuty)

' phanyl Yorie acid {8 & colcrless, mobile liquid, atscidle vt

B ’ -53_‘ ﬂ &'“ 3
» hla” : zu”’ ‘. J s i

voight under vacuum. 1.7 sraas of dry produch are obtainsd, vhich reprossats 99.5 -
b percent of theoretical yleld. For determinstics of bariug, kn IR
. product were heatsd withakaowvn amouad of
D07 48 thew titrated vith atandard L ¥ alkali,

B T R ',‘L'iﬁt‘Bl?O-

b NC, fo: { '31‘-'-.!4)‘ 3(03)3’35. ’t_ Ba 20. .
L e bar{us salt of di-p-chlorophenyl boris aeid {s 8 [colorlens
1ine substance. The salt 1s nod soluble {a vater, bengene, { 1ta i

- @ite soluble 1 methyl and sthyd alcohols, Actiia of d11ote
YA14 free 48 p-chlorophemyl dorfs sctds ey

Found

] .
s M
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lydrolyzed 1a the atr, for the p-cNloro.
¢, ti';“'r‘“ O R Y AR
16 8014 are shaken .
erature) of |

veights of the
- TOR sxcess scid

1 ¥ hydrochloris seid,

2V, 20.265 cLc,x, 6.
oy ! a3 e

5, . ﬁ.é
; erystala
hlorie scid
;
\ |
; l

. -
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» ) c lnas

14104 (a8 2w Ag) aad the -
1v3-133°Q fraction (ad 2 ram Eg). Upon further fractionation With the aid of &
Bempel column {n & stroma of dry aitrogen 31

) 69.99) 9. 1,3.09
SRR > X S

ot i el
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| K ' : S | _:r - L z s S 7}-.
: ‘.M—p—phgpmphml borie acid. _ ' L R - ‘ ‘ ‘ 1 ,
2.0 grams of the tariua saly of u-g-'«:hlo;oyﬁen'yl‘ bérid aeid are shaken ;

chaziges Lo & colorless crystallire subatance, which 1a f1ltepd off, packed 4ryp
vashed vith vater and Aried over anhydrous calefum chloride. 1.} gans of dry .

vith 10 al of 1:¥ diJuted hydrochloric acld. e mmwik].:om_wlum
_product; which melts at 76-7&‘ci is cbialned. By analjels 1 corcespoads $0 &

monohydrate of 4f.p-chloropheny’ borde aeid.  Vacuus drying decomposes 1% fato '
.¢Mlorcbenzens and p-chloruphenyl toris deld. N Lo I . f
. . Tound 4 c3h.53, sh.29; 49, %23, 5% 08, b.83 26.38, 6.66 ,'
. Cale. for C o) 0001y $1 C33.58 CEv12 0 k02 | a2y :
... The nosohydrate of A1-p-chlorophenyl berte setd 18 joluble {4 beassae, I
. methyl and ethyl alcohol, fneoluble 1a water, BENTE T ! S |
. ‘Seldfus sal¥ of &1 p-cMlorophensl borte acld. , f
T 2,80 grass of Lechutyl sster of di-p-chlorophamyl barie asid are dfs. Sl
+ #olved 1% as squivalend aaount of sodium hydroxile (3.4 of11.09 ¥ 0N}, The |
- Femilting solution 18 heated to abous £0-70°C and thew vater 18 slovly removed by |
distillatica under & reduced prassure. _the roaiiue 18 vested vith dengene and - |
dried fa vacuum. TYield 2.2 exons of dey product, © 0 - o R P }
S Found $1 N M2, 1,563 3.5, 3.60 |
Cale. tor cu;mno‘gclmfs BTN MR |

SERRY The sodfunm salt 1s quits soluble 1a alcobels aad vater, insoludle ta
. bemtens, petroleuy ether and {sopentare.  Upon acidificasfon monohydrate of - -
'd;-p-ehiomphwljb_orie acid te chtatnsd, B S A ‘ :

TR A1l borca and tujl youp acalyses vers cérriﬂféu by sha aethod
ducripel‘b: Wittig (6).5‘ " L P , ] ST

1.. Isctutyl estars of 41 o(-naphthyl s 4L-p-dromophenyl aad 44 rP-¢Alorvpbenyl dorte
- aeids'vere obtatned. o TP B Lo
2; Ib was shova that the fscbutyl saters of d1.a-naphthy), 43-p-bromophenyl and

. d1-p-¢dlorophenyl doria acids upoa heating with potassium ¢v scdiue hydroxides,
. 88 well a8 upon sction of wumonium or barium hydroxtdes, f9ra Lbe correspond.

- irg netal salts of the adcva mantioned aclds, . L PRI T
Acldifteaticn of the above mentinned wetal salts produces fres M. A-raphthyl,

i

. ','
s Uepod henyl and d1-p-chlercphanyl Borte acide, . ‘
- %, Somg of t¥e dats, previously reported; pertainirg to dl-p-Yromopheayl and d1.
- #-chlorophenyl borle acids vere shova to be erroneous. . O

-

5 riastior o erm%gi S ". (2)“\ S|
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